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to deteriorate slowly, but a large individual variation in the course of pain
is seen over time. Yet, there is a paucity of data on the course of pain in
patients with OA. More information on the course of pain is important
for clinicians to optimize treatment for patients with OA. Therefore, the
aim of this study is to detect different longitudinal trajectories of patients
with hip pain due to OA measured with a visual analogue scale (VAS) in
a two-year follow-up cohort study.
Methods: The current study investigated the course of pain of
222 patients with clinically and radiographic determined hip OA. Patients
ﬁlled out nine questionnaires every three months during the follow-up
period of two years. Pain was measured by VAS (0–100) and categorized
as mild (<30), moderate (≥30), and severe (≥54) pain. Latent class growth
analysis (LCGA) was used to determine the number of trajectories of
patients with hip pain due to OA.
Results: Analyses yielded 5 trajectories of pain due to hip OA. Patients
within trajectory 1 (“mild pain”; n = 69) had stable, mild levels of pain
(range: 7.3 to 16.3). Patients in trajectory 2 (“moderate pain”; n = 31)
reported moderate levels of pain which ﬂuctuated slightly during the
follow-up period of two years (range 42.3 to 58.4). The third trajectory
(“always painful”; n = 32) consists of patients that had severe levels
of pain (range: 65.9 to 76.3). Patients within trajectory 4 (“regularly
increasing”; n =48) started with mild levels of pain (mean VAS: 22.2)
and progressed slowly to moderate levels of pain after two years of
follow-up (mean VAS: 37.4). Trajectory 5 (“highly progressing”; n = 42)
also started with mild levels of pain at baseline (mean VAS 25.7), but
progressed quickly to severe levels of pain after two years (mean VAS:
59.4). Patients identiﬁed as “always painful” and “highly progressing”
had, compared with the other trajectories, more severe radiographic hip
OA and a longer duration of complaints.
Conclusions: LCGA has been applied to longitudinal data of patients
with hip OA and identiﬁed 5 distinct patient groups (based on reported
pain severity) which will improve the understanding of the course of OA
pain. Additional research will be conducted to externally reproduce these
ﬁndings and to determine the association of these trajectory classes with
demographic and disease-speciﬁc characteristics. Furthermore, clinicians
and researchers may need to consider and investigate whether these 5
subgroups of patients may need different types of management.
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Purpose: Morning stiffness is an important symptom and clinical
classiﬁcation criterion for hip and knee osteoarthritis (OA). However,
it is still unknown if there is a similar relation in the spine and if such a
symptom can be used for sub-grouping back pain patients. Therefore, the
aim of this study is to explore the associations between spinal morning
stiffness and lumbar disc degeneration (LDD), and to compare these
associations with the associations between morning stiffness in the legs
and radiographic knee and hip OA.
Methods: We analyzed data from the Rotterdam Study, an open
population prospective cohort study of people aged ≥ 55 years.
The intervertebral disc spaces (L1/L2 to L4/L5) and osteophytes were
scored on a lumbar lateral radiograph using a 3-grade scale. We used
two different deﬁnitions for LDD: 1) disc space narrowing (grade ≥1)
on 2 or more levels, further referred as “narrowing”, and 2) presence
of osteophytes (grade ≥2) on 2 or more levels, further referred as
“osteophytes”. Logistic regression analysis was used to explore the
associations between morning stiffness in the spine and the two
deﬁnitions of LDD. Also analysed was low back pain combined with
spinal morning stiffness and its association with LDD. Similar analyses
were performed for knee and hip pain, morning stiffness in the legs, and
radiographic knee and hip OA (K&L grade ≥2). All analyses were adjusted
for age, gender, and Body Mass Index (BMI).
Results: Lumbar radiographs were scored for all 2819 adults. “Narrowing”
was present in 525 adults (18.6%). “Osteophytes” was present in 839
adults (29.8%). 17.7% of the adults reported low back pain during the last
month. Morning stiffness in the spine was reported by 8.8% of the total
population.
The LDD deﬁned as “narrowing” was associated with spinal morning
stiffness (OR 1.8; 95%CI: 1.4–2.2), and with the combination of low back
pain and spinal morning stiffness (OR 2.8; 95%CI: 2.0–3.8).
The associations between “osteophytes” and spinal morning stiffness
was OR 1.3 (95% CI: 1.1–1.6) and OR 1.6 (95% CI:1.2–2.1) if we combined
low back pain with spinal morning stiffness.
Knee radiographs were made for 2643 adults, and hip radiographs for
2760 adults.
The associations between radiographic knee OA and morning stiffness
in the legs was OR1.2 (95% CI:0.9–1.6). If knee pain was combined with
morning stiffness, the association was OR 3.1 (95% CI:2.1–4.6).
For radiographic hip OA and the associations with morning stiffness in
the legs or hip pain combined with morning stiffness were OR1.1 (95%
CI:0.7–1.7) and OR 2.5 (95% CI:1.3–4.8) respectively.
Conclusions: There is a moderate association between reported spinal
morning stiffness and both deﬁnitions of LDD. However, the deﬁnition
“narrowing” was stronger associated with morning stiffness. The
associations are higher than the associations seen in knee and hip OA.
The associations between LDD and low back pain in combination with
spinal morning stiffness are comparable with the associations of knee
and hip OA. Therefore, morning stiffness might be one of the symptoms
to subgroup non-speciﬁc low back pain patients with respect to low back
degeneration.
There were a few limitations to this study: morning stiffness used in the
analysis for knee and hip OA is only speciﬁed as morning stiffness in the
legs and only lateral radiographs of the lumbar spine were assessed.
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Purpose: Over 600,000 total knee replacements are performed annually
in the US at present and the rate is increasing rapidly. Severe pain persists
following surgery in >15% of TKR recipients. The health and economic
consequences of the syndrome of persistent pain following TKR have not
been examined.
Methods: We analyzed data from a multicenter prospective cohort of
860 TKR recipients from referral centers in the US, United Kingdom
and Australia. Patients were evaluated with self-report measures of pain
and function preoperatively and at 3 months and one, two and ﬁve
years postoperatively. Patients also reported on utilization of health
care provider services. We examined the associations between having
a WOMAC pain score in the lowest 15% of the cohort three months
following surgery and a range of symptomatic, functional and resource
utilization outcomes at one, two and ﬁve years postoperatively.
Table: Associations between severe pain at three months and outcomes
at one, two and ﬁve year follow up.
Outcomes at follow-up WOMAC Pain in lowest 15% at 3 months
One year
f/u
Two year
f/u
Five year
f/u
Yes No Yes No Yes No
Can’t walk 5 blocks 66% 40% 65% 41% 60% 35%
Dissatisﬁed with TKR 25% 6% 26% 4% 24% 6%
Mean WOMAC function* 55 76 56 77 59 80
Mean WOMAC pain* 62 86 65 87 64 86
PT visit for knee problem 44% 28% 23% 9% NA NA
*WOMAC scores 0 = worst, 100 = best.
P-values <0.001 for all contrasts between ‘Yes’ and ‘No’ within each
cohort.
NA = not assessed.
Results: The mean age of cohort members at surgery was 70 and 59%
were female. 15% of patients had WOMAC pain scores worse than 50
at three months (on a scale of 0–100 with 100 = best score). These
subjects were much more likely than subjects with better pain scores at
3 months to report being unable to walk 5 blocks and to be dissatisﬁed
with surgery. They also had much (21–24 points) worse WOMAC function
and pain scores, on average, at one, two and ﬁve year follow-up (Table).
Patients with persistent pain 3 months after TKR were also more likely
than subjects with less severe pain at 3 months to be seeing a physical
